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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hydrogen gas 
sensor having an extremely simple structure, not 
influenced by existence of moisture, operating normally 
and promptly especially in the dry state, usable in a wide 
temperature region, and capable of realizing lower power 
consumption and more excellent gas selectivity than 
hitherto, and a hydrogen gas sensing method using the 
sensor. 

SOLUTION: This hydrogen gas sensor is characterized 
by using a proton conductor constituted from a cluster 
derivative acquired by introducing one or more proton- 
dissociative groups into carbon atoms in a cluster mainly 
composed of the carbon atoms. This hydrogen gas 
sensing method has a process for supplying hydrogen- 
including gas, a process for decomposing hydrogen into 
protons, and a process for measuring an electromotive 
force generated by introducing one or more proton- 
dissociative groups into the carbon atoms in the cluster 
mainly composed of the carbon atoms by the protons, 
and by moving the proton conductor constituted from the cluster derivative acquired thereby. 
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2 0*0-4 one) icfofcor«fi*ttMit6ciis 

IS^n hy»«tt^I % Wttt*»i«OS03HS9 
^#t«AT^5^e>tfc5 (HIl 0-0 1 2#f$) o 

[0 0 8 7] gp*>, r^wias^ 

30 So 

[0088] ^ it, miiEro h >Mm&<Dm&mA l 

[0 0 8 9] ccoi»ttxiif5^*9r»aH*tt, ad^ 

ft«*Xtt«««*K*IR»i: U -n*A0zk## (O 
HS<0»AO»^) „ #tMiJD*#»&tf»*Q« (OS 
03H1(D#A^) ^e>»tfJxS*iS^J: D&s-r 

[0 0 9 0] a±tt»^t*«feJC»<J<|»ttXttffittK 

teat, ft^^Tk^^^jcr^^x^ftis-rstco-c 
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(9) 



15 



[0091] m\z, *&W%lC£Z>to&[z£Z>ts Z 1 

[0092] w(^7-r/uixiiiKrfE»ttxiifaittKiliK« 
[0093] ::t, JlttElkttKsRKtt* BS^iBcty 70 

^-^f^T'f^- (CNF) T*fc5w£##£L 

jj—tfis-r/T-zL—y (C NT) i:Pftfix5t0^ 
# — ^^/^-rL— 7 (SWCNT) <h x 2o£il±(Di 
7=.— y (MWCNT) <^2S^fcp<b*XTl/>5 0 MIE 

[0094] ztib<omvtxitffi&mmK<nmi£mmm 
^sbtcnaiE^ci h^#p«tt<os*WALT % melt 

«Xli««S*WI»#i: t5 r Hi 

B9HMr^U El 1 2 fiO S Oa Hg£*|A LT^5M 

[0 0 9 5] *|g^^S-5<**^-fe>-^— * 

Ceo + H2SO4 ^ CeoCOSOzOx 

(S0a) (x=5— 6) 

[0099] <^y^fb77-u>^>r^ 

I2\ ;£ift (Chiang, L Y. ; Wang, L Y. : Swirczewski, 
J.W. ; Soled, S. ; Cameron, S. , J. Org. Chem. 1994,5 
9,3960) ^#%i:lttTo/: 0 

[0 100] Cio&ffo 1 5%-&tfC6o/C7o^7 — u> 
ift^»0«&*2 gSr*«fie»3 0m 1 
l«t>t6 OtlcftfeWS?) 3 0IB«tf Lfc. ftfeftTt 

'>tfoftTL, *ott«ft«ritiC.^III^»»JL, £b 
|C^xfyUx-r/U*C3[El, *3 J:i;i;xf;l,x- 7VU<t 
Tir h~ h y,K7}2 : 1 2 Effii* Lfc», 4 0 

EE(6jfttfc. r © J: 5 (c Lt#6tifc3Kfe^»*© F T 
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*7 9 n h >B>$<n*# = XMsi$m 1 3IC7f1-£ 

h >e3MJ 2 ttlfS 1« («;itfft«1M) 3<t!f§2*$ 
(«x.tfiEffi(W) 4 iOBJ«-ttl*$n. (BiLfcrPh 
> (H*) liBffi*81*r6»c:»oT*lffi3ffl!|^b*2 
ffi4<WJ-ir^fti-5o 
[0 0 9 6] 

^>i(D^li, XfR (Chi an 
g, LY. ; Wang, L Y. : Swirczewski, J. W. ; Soled, S. ; 
Cameron, S. , J. Org. Chem. 1994,59,3960) 

[0 0 9 7] C7o£#J 1 5%^t^C6o/C7o^7 — U> 
2 g£3SMEfc&3 Om 1 mM<n 
JMMWdT* 6 0lCli:»*>*#fe3 BWHWfUfc. ft 

lOLfoftTlfe, ill, C^i^^^xfyux-r 

0, JteitfS^K^vl^— x/i^Tir h U /KD 2 : 1 
«*«^2iaife»Lfc:« v 4 0 nctcTSEET^ftjft*^: 

t0S03Hi^tf77~UVM^ I h 

Z<DRJ&n* MfctfCeofcio^Tfc^J: SI-^i- 
[0 0 9 8] 
Ms 3] 

JSfi^ C6o(OSQ3H) 0 (OH)n 
(ro+n=10— 12) 

60 (OH) 12O I h/U£fJ|£--f&:U ^CO©^ 

ii|«M'Cfc5#y*iMk79-i/>'i»B4tifc. 
_hE<E>J££te. 0J£tfC6o(c:o^T&<E>«fc ^Ic^-Tci £ 

[0101] 
[ft 4] 

Ceo + H2SO4 ^ C6o(OS020) x Ceo (OH) y 

(S0 3 ) (x=5-6) (y=10-12) 



[0102] m 



«iJ**ai^T-/UC60 (0S03H) a (OH) n (ffi 
U m+n = 10-12) $:10^MT'Mtfc 

14(a) i,Z^i~ 0 
[0 10 3] JfrRM 1 a 

±u<ommmi tmmte&i*Tx\ Naf ionin 
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77 

4 (b) [C^-To 
[0 10 4] itttW 1 b 

<e*»HftatTTN af ioninti o»#fH»a-e 

fetftezmizistzo &%k*mi4 (b) k:0hs-t»i-. 
[0105] mi 4±*)mbfrte£i\c s %mm\<o7 

WlaONaf ion ti^#fflMT-CI^< 7 n h V 
fi*»«fe&^Sfta»ofc D tfciKM 1 b <D»g\ to JO 

[0 10 6] |gttW2 
[0 10 7] fc&ffj2 

:/* F>e»«coip*iajftflFtt«rw«Lfctw5, mi 5 

[0 10 8] gl$60U3 

it5o%©#i«t^ ±E»c»e>nfc^y*»^7 

UV^EK^K^^X^Ceo (OSOsH) . (OH) 
n ({E.U m+n = 10-12) CO^o h ls&M%f&<F> 
t&S##te£$J£L/c 0 j£££[a 1 6 Ic^-TJ: 5 * 

[0 10 9] tfcfeg>]3 

3 * IW«ft*fl=T-e, N a f i o n 1 1 7 fc>:/n 

§*</iot, mil, Na f i o n*<7)7K#tf*8l*£ 

[oiio] mmm* 

±iE(-?#fenfe*y*i»<b7^-U'>c6o (oh) 1 2 (d 

[0111] JttftflH 
Na f i o n 1 1 7(C*fLrfRfi*^«f4rfTo^i:r 
5, Bi 7{:f-ti:t/Tt<J;5^, «l OOWit'Na 
f i ont^ilRL^ llttl»>Bt|| 
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75 

[0 112] SHEWS 
-LIBI^fcjLfctflJ *»fb^7-U'>C60 (OH) 12O 

0 ^ mtfco/co 

[0113] r<o^y7K»^-7 7-u>(8Si-<uy h£ 

fc Q tit, fB2*4«ci«EO**^«r«EL4*s 
fe, *iS3fl)||i:ttHt^i lto**4t#7 

(H2/N2) *tiw&u fft&mfe#**<D*mmm (h 

[0 1 14] jHt«6 
±IEfc» 6 tit: * 9 jjcIMb 7 >«tt**^ * tvU 
Ceo (OSO3H) m (OH) n (ffiU m+n=10— 
12) *80mg^^ 6Sl5mm<OR^l/ 

/Co 

[0115] : !) *8ft7 7 - ^^88**1^^ 

* (H2/N2) fcflW&U «HB«*^f^+0**«* 
(H2/N2M:) SrK^bS-frT, 

»i-J:5lc, tEl 0 0mV«±TR#«ato**£U 

[0 116] *»?H*rl«fc«>*«lftt/*l6««co 

[0 117] UB^o lt, #u 

fcmt7y— uvcso (oh) it**y*iMb77— 

^tt»**^^^^C60 (OSOsH) a (OH) n ((& 

L, m + n=10-12) SrfflV^«Sr*LfcA5. MIS 

yphyfsmiwsit HtjfE-OH, -osojhm 

C-COOH, -SO3H, -OPO (OH) 2, -Cg 
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19 

[0 118] *fc % mJfSrn h 

[0 119] *fc, MHE«W::i*«:»e>U «itf/< 
[0 12 0] **WlcS<5.<7K*^ir^-b— 
[0121] 

ft< i t-o©^B h»WlttroSt*AL, mid* 
[0 12 2] r^^u h^fi»«:ji*fflS:^tfX£: 

* e 

[0 12 3] Sfefc, ttE*9**-tt«iftttl;:£S-C 
SffilB*9**— 3 0 0tK±©«S 
[0 12 4] ^fc, «(IE^^^^-|WJC«»V^»*^dS 

[0 12 5] tfcoT, ^WOTKSl^^-fe^-tt, « 
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[■iow«Bn] 

[Hi] *«W«w*<5<**^^-fe>-th-o-«^«» 

So 

las] wu 77- u>5>^*o«*ia-e*>s. 

[B6] K><lW«4o*^WA»ftO«*4:46^ 
[B8] <nttL<D&\ 

20 [09] m, i$>* s 7*9— <ojL\z-t&<ow i??* 

[Bio] hk ffitt«*ft«i»*o«aia-c«>s. 

[bbi2] m, nnm&*mitmmt*tom*mT**>6 m 
[mi 3] ^zsw^m^ lasttz-? 

[mi 4] *&w<nnmm\c±%7 7-u>mmfc<o7 
jo [hi si ra, 77-uyR»#^D 

[Hi 6] dh 77-l/yRi^^o h>£*g#te<o 

[Hi 7] 15], 7 7-^^SI*flc<D}Rafi^*ffe*Srit 
8Ut^77t'fc5 0 
[Hi 8] |Bh **W^«^<**^^-fe>*-<07K* 

[Hi 9] (eh ffl*D«E(dJ:-5«flE«waefk«r^i-^7 
7T'fc6 e 

^o [fft^a^] 

1 2, 2' -7ah>&m#* 3 

-IB IS, 4 -|g2ffi, 5 •••**«, 6»-ffl««, 7- 
MEAE 8-**E», 9 



-11- 



(12) 



2003-270200 



[mi] 



[[212] 



2 T'a hve^l* : 
C C a > (0S0 3 H).(0H) o (ii^n°10~ 12) 

3 



H,-2H*+2 e" 



H* ■ ... 



,4 *2« 



2H + +2 e-H, 




2* 




5 Tk^f® 



7 MEA 



(b) 




-9 
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BEST AVAILABLE COPY 
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[18] 




BEST AVAILABLE COPY 




iiai i] 
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im i 4] 



116] 
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